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would be necessary to show not nnly lhat
the facts agree with the given theory hut
that there is no other probable theory
sufficient, to explain the observed facts.
Dr. Einstein himself deduced three physi-
cal coiiclusions which might serve the pur-
pose of testing his theory in the manner
indicated above. The first of these has
reference to the motion of the perihelion
of Mercury. This motion has long been
one of the outstanding problems of grav-
itational astronomy, since observation
shows that it is more rapid than can be
accounted for by all the known gravita-
tional forces exerted on Mercury by the
other members of the solar system ; the
excess of the observed motion over the
calculated motion, as deduced by dif-
ferent scientists, is from 29" to 42" per
century. Now according to the theory
of relativity the sun should produce an
acceleration of 43" per century over and
above that required bjr the Newtonian
mechanics; this agrees very closely with
the larger of the values indicated above
and was accepted by those inclined to
favor Einstein's theory as a very striking
confirmation. It should, however, be noted
that other plausible explanations have
been given to account for this anomaly in
Mercury's motion as well as other anom-
alies of lesser magnitude for which Ein-
stein's theory so far offers no satisfactory
solution.

Another conclusion deduced by Ein-
stein is that a ray of light should be de-
flected in passing through a strong gravi-
tational field. It would be impossible to
detect such a deflection on the surface of
the earth, but the sun's attraction being
much greater than that of the earth would
have a greater effect, and in 1911 Einstein
calculated that a ray of light from a star
passing close to the sun's limb should be
deflected from its original course by % of
a second of arc; later on, as a result of
further considerations, he announced that
the deflection would be double this amount,
or i".75. Such a phenomenon cannot be
detected under ordinary conditions since
no stars are visible in the intense glare
of the sun in broad daylight. However,
during a solar- eclipse when the moon

blots out the sun's light, stars appear in
the darkened heavens in the neighbor-
hood of the sun. The apparent success
of the theory of relativity in the case
of Mercury's motion suggested to as-
tronomers the desirability of testing Ein-
stein's second deduction at the first favor-
able opportunity afforded by a total
eclipse. An extensive expedition was sent
from the Lick Observatory to a station
near Kiev, Russia, with special photo-
graphic lenses for this purpose on the oc-
casion of the total eclipse of August 21,
1914, but thick clouds intervened and
rendered the attempt unsuccessful; the
same observatory made a second attempt
at Goldendale, Washington, during the
eclipse of June 8, 1918, this time with
partial success. In 1919 another excel-
lent opportunity offered itself for making
these observations during the eclipse of
May 29 of that year, and the Royal As-
tronomical Society sent out two expedi-
tions for this special purpose, one to So-
bral in Brazil, under Crommelin and
Davidson, and the other to the Island of
Principe, in the Gulf of Guinea, under
Eddington and Cottingham. At the time
of totality the stars in the region of the sun
were photographed : the plates were then
compared with photographs of the same
region taken at night when the sun was in
a different portion of the heavens. Care-
ful measurements showed a distinct dis-
placement of the star images in the eclipse
photographs. Campbell's results, derived
from the Lick plates of 1918, indicated a
deflection at the sun's limb of o".58. Of
the two sets of plates taken with differ-
ent instruments by the British expedition
at Sobral, one indicated a deflection of
i".98, while the other set gave a value of
about o".99.

The plates taken at Principe where condi-
tions were less favorable gave a deflection of
i".61. These values indicate a distinct and
hitherto undetected deflection of a ray of
light in passing near the sun's limb and
hence constitute a discovery of funda-
mental importance. The numerical re-
sults, however, do not agree, either in mag-
nitude or direction, as well as could be
desired with Einstein's predicted value.